Natural vegetated panels for gree roofs and facades in urban buildings by Delgado, F.M.G. & Silva, M.C.A.
12 ,,&LFORGH&RQIHUrQFLDV&RQVHOKR7pFQLFR&LHQWtÀFR
Vegetação autóctone aplicada a 
painéis de cobertura e fachadas 
ajardinadas  de edifícios urbanos
Natural vegetated panels for green roofs 
and facades in urban buildings
Fernanda Delgado
Conceição Amaro
,QVWLWXWR3ROLWpFQLFRGH&DVWHOR%UDQFR(VFROD6XSHULRU$JUiULD&DVWHOR%UDQFR3RUWXJDO
CERNAS
 fdelgado@ipcb.pt
Abstract
1RZDGD\VJUHHQ URRIVDQG IDFDGHVKDYHEHHQFRQVLGHUHGDVPHDQVRI 
ERWKHQHUJ\VDYLQJDQGSROOXWLRQUHGXFWLRQ*UHHQURRIVDQGIDFDGHVSURYL-
GHPXOWLSOHEHQHÀWVWKH\FUHDWHPRGHUQXQLTXHDHVWKHWLFVDQGEXLOGLQJHQ-
YHORSHVWKDWDUHOLYLQJDQGFKDQJHZLWKWLPHWKH\LPSURYHEXLOGLQJV·HQHUJ\
UDWLQJDQGWKH\SURYLGHQDWXUDOVKDGLQJDQGFRROLQJLQVXPPHUDQGLQVRPH
FDVHVWKHUPDOLQVXODWLRQLQZLQWHUWKURXJKWKHLUH[WHUQDOZDOOLQVXODWLRQOD\HU
7KLVWDONSUHVHQWVWKHDVVXPSWLRQVDQGWKHUHVHDUFKWDUJHWVRI WKHSURMHFW
13 ,,&LFORGH&RQIHUrQFLDV&RQVHOKR7pFQLFR&LHQWtÀFR
´*(2*5((1:DVWHJHRSRO\PHULFELQGHUEDVHGQDWXUDOYHJHWDWHGSDQHOV
IRUHQHUJ\HIÀFLHQWEXLOGLQJJUHHQURRIVDQGIDFDGHVµQDPHO\DVVRFLDWLRQV
RI QDWLYHVSHFLHVZLWKJRRGSRWHQWLDOIRUXVDJHLQWKLVW\SHRI VWUXFWXUHVEH-
FDXVHZHDLPWRPRQLWRUDQGDSSO\WKHPLQH[WUHPHZHDWKHUFRQGLWLRQVLQ
GU\VXEKXPLG0HGLWHUUDQHDQFOLPDWHDQGDFLGDQGEDVLFS+
7KHXVHDQGUHFRYHU\RI VSHFLHVIURPHQGHPLFDQGQDWLYHÁRUDKDVEHHQ
LQYHVWLJDWHGZLWKDYLHZWRLQWHJUDWHWKHPLQWKLVQHZIRUPRI GHFRUDWLRQDQG
landscaping of  built roofs and facades. 
,QWKLVZRUNDVHOHFWLRQRI KHUEDFHRXVDQGVKUXEE\SODQWVIURPDVVRFLD-
WLRQVWKDWRFFXU LQQDWXUHDQGWKDWVXSSRUWGU\PHVRPHGLWHUUDQHDQFRQGL-
WLRQVDVZHOODVGLIIHUHQWS+LVSUHVHQWHG7KHLUPRUSKRORJLFDOSKHQRORJLFDO
propagation and adaptation to culture attributes are also presented.
([SHULPHQWVZLWKVSHFLHVSURSDJDWLRQDQGDGDSWDWLRQLQFRQWDLQHUVGLIIH-
UHQWW\SHVRI LUULJDWLRQDQGVXEVWUDWHDUHH[SODLQHG)LQDOO\WKHUHVXOWVREWDL-
QHGDIWHURQH\HDUDUHSUHVHQWHG
KeywordsKHUEDFHRXVSHUHQQLDOJUHHQURRIVHQGHPLFQDWLYHÁRUDFXOWXUDO
adaptation.
Resumo
 
$VFREHUWXUDVHIDFKDGDVDMDUGLQDGDVQRVHVSDoRVXUEDQRVSRVVXHPP~OWL-
SORVEHQHItFLRVSRGHQGRGHVWDFDUVHGHVGHMiRVVHJXLQWHVSURWHomRGDHVWUX-
WXUDHGLÀFDGDHDXPHQWRGDVXDYLGD~WLOSURWHomRWpUPLFDQRYHUmRPLWLJDQGR
RHIHLWRGDLOKDGHFDORUUHJXODomRGHKXPLGDGHDXPHQWDQGRDFDSDFLGDGHGH
UHWHQomRGHiJXDHDGLPLQXLomRGRHVFRUULPHQWRVXSHUÀFLDOSURWHomRDF~VWLFD
SURWHomRFRQWUD LQFrQGLRV UHGXomRGRVPRYLPHQWRVGHSROXLomRSURGXomR
de O
2 
HFRQVXPRGH&2
2
DXPHQWRGDELRGLYHUVLGDGHYHJHWDOHDQLPDOHIHLWRV
HVWpWLFRVHSVLFROyJLFRVSRUUHGXomRGDVVXSHUÀFLHVSDYLPHQWDGDV
$FWXDOPHQWHH[LVWHPSULQFLSDOPHQWHGRLVWLSRVGHVLVWHPDVGHFREHU-
WXUDYHUGHVRH[WHQVLYRHRLQWHQVLYR2VLVWHPDH[WHQVLYRGHFREHUWXUDV
DMDUGLQDGDVpVXPDULDPHQWHFDUDFWHUL]DGRSHORVHXEDL[RSHVREDL[RFXVWR
HEDL[DPDQXWHQomRXPDYH]TXHDFDPDGDGHVXEVWUDWRpPXLWRÀQD
FPFRPXPDFDUJDGHNJP2SHVRGHVXEVWUDWRVDWXUDGRH[LJLQGR
SRXFDRXQHQKXPDUHJDRULJLQDQGRSRUpPVLWXDo}HVGHVWUHVVjPDLRULD
GDVSODQWDVKDYHQGRSRULVVRXPDOLPLWDomRGRWLSRGHHVSpFLHVTXHVHSR-
GHPLQVWDODURSWDQGRVHSUHIHUHQFLDOPHQWHSRUSODQWDVGHSHTXHQRSRUWH
FRPRPXVJRVVHGXPKHUEiFHDVJUDPtQHDVSODQWDVDXWyFWRQHVSRUVHUHP
PDLVUHVLVWHQWHVDXPDEDL[DPDQXWHQomR
14 ,,&LFORGH&RQIHUrQFLDV&RQVHOKR7pFQLFR&LHQWtÀFR
1RFDVRGRVLVWHPDLQWHQVLYRDSURIXQGLGDGHGRVXEVWUDWRSRGHVHUVX-
SHULRUDFPKDYHQGRDSRVVLELOLGDGHGHLQVWDODUXPDPDLRUYDULHGDGHGH
SODQWDVVHQGRRVFXVWRVGHPDQXWHQomRPDLVHOHYDGRV$VHVWUXWXUDVWrP
TXHVHUUHIRUoDGDVGHYLGRDFDUJDVTXHSRGHPYDULDUHQWUHHNJ
P217-
1RSUHVHQWHWUDEDOKRSUHWHQGHGLYXOJDUVHRVREMHWLYRVGHXPSURMHWR
LQRYDGRUQRTXHGL]UHVSHLWRjIRUPDFRPRHVWiSHQVDGDDFULDomRGDFR-
EHUWXUDHIDFKDGDVYHUGHVSHODXWLOL]DomRGHSDLQpLVUHYHVWLGRVGHYHJHWDomR
DXWyFWRQHGD3HQtQVXOD,EpULFDHPHVWUXWXUDVPRGHODUHVFRPUHXWLOL]DomR
GHPDWHULDLV3DUDDOpPGHVHDSUHVHQWDUHPDVDVVRFLDo}HVTXHQDQDWXUH]D
H[LVWHPFRPPDLRUHVSRWHQFLDOLGDGHVSDUDDVFRQGLo}HVFRQFUHWDVDHVWXGDU
GHFLGLXVHWDPEpPLQWURGX]LUSDUDHVWXGRHVSpFLHVHVSRQWkQHDVHFXOWLYD-
GDVPXLWDVGHODVDURPiWLFDV MiFRQKHFLGDVGDHTXLSDGHLQYHVWLJDomRSRU
GLYHUVRVDQRVGHHQVDLRVHTXHDSUHVHQWDPERDVSRWHQFLDOLGDGHVSDUDDLQ-
WURGXomRQHVWHWLSRGHHVWUXWXUDVWDQWRHPFREHUWXUDVFRPRHPIDFKDGDV
2VHVWXGRVLQLFLDUDPVHFRPDSURSDJDomRGDVHVSpFLHVDTXHVHVHJXLUDP
RVHQVDLRVGHVHOHomRGRPHOKRUVXEVWUDWRLQLFLDOPHQWHFRPSRVWRSRUHOHPHQ-
WRVTXHIDFLOLWDPDPDQXWHQomRGHiJXDPDVWDPEpPTXHSRVVXDPERDFDSDFL-
GDGHGHGUHQDJHPGRWDomRGHUHJDHWDPDQKRPtQLPRGRVFRQWHQWRUHV
'RVHVWXGRVHIHFWXDGRVQHVWHDQRVHOHFFLRQDUVH²mRDVPRGDOLGDGHV
FRPPHOKRUSHUIRUPDQFHHVFROKHQGRDVHVSpFLHVHPIXQomRGRVHXLQWH-
UHVVHSRUpSRFDGRDQRFRUGDIROKDJHPDGDSWDomRDWHPSHUDWXUDVHOHYD-
GDVHEDL[DVHGLVWLQWRVS+'HOJDGRHWDO
2SURMHWR*(2*5((1SURSRVWRSHOR&HQWUHRI 0DWHULDOVDQG%XLOGLQJ
7HFKQRORJLHV&0$'(GD8QLYHUVLGDGHGD%HLUD,QWHULRU8%,HPSDUFH-
ULDFRPD(VFROD6XSHULRU$JUiULDGR,QVWLWXWR3ROLWpFQLFRGH&DVWHOR%UDQFR
(6$&,3&%pXPSURMHWRGH,QYHVWLJDomRH'HVHQYROYLPHQWR,	'GD
)XQGDomR SDUD D&LrQFLD H 7HFQRORJLD )&7 37'&(&0
FRPLQtFLRHP0DUoRGHHFRPWpUPLQRHP
&RPHVWHSURMHWRGH LQYHVWLJDomRSUHWHQGHVHGHVHQYROYHUR FRQKHFL-
PHQWRFLHQWtÀFRVREUHFREHUWXUDVH IDFKDGDVDMDUGLQDGDVXWLOL]DQGRXPD
VROXomRTXHVHEDVHLDQRGHVHQYROYLPHQWRGHXPSDtQHOGHUHYHVWLPHQWR
SUpIDEULFDGRFRPRSDUWHGHXPVLVWHPDPRGXODULQFRUSRUDQGRYHJHWDomR
QDWXUDODGDSWDGRjFRQVWUXomRQRYDHjPRGHUQL]DomRGHHGLItFLRVHFRPR
WDOGHIiFLODOWHUDomRHPDQXWHQomR
$VVLPHVWHSURMHFWRYLVD
'HVHQYROYHUXPVLVWHPDPRGXODUGHSDLQpLVSUpIDEULFDGRVHSUpSODQ-
WDGRVFRPYHJHWDomRQDWXUDODGHTXDGRSDUDHGLItFLRVQRYRVHUHDGDSWD-
15 ,,&LFORGH&RQIHUrQFLDV&RQVHOKR7pFQLFR&LHQWtÀFR
omRUHDELOLWDomRGHHGLItFLRVH[LVWHQWHV
(VWXGDUGLIHUHQWHVIRUPDVGHFRPELQDo}HVGHFDGDFDPDGDFRQVWLWXLQWH
GRVLVWHPDFDPDGDGHYHJHWDomRGUHQDJHPLUULJDomRHFDPDGDGHVX-
SRUWHFRPRXP~QLFRSDLQHORQGHDVFDUDFWHUtVWLFDVGHDUUHIHFLPHQWR
SDVVLYRQRYHUmRHLVRODPHQWRQRLQYHUQRVHMDPRSWLPL]DGDV
(VWXGDUDXWLOL]DomRGHYHJHWDomRDXWyFWRQHHQGpPLFDSDUDXPGHWHU-
PLQDGR FOLPD FRP JUDQGHV DPSOLWXGHV WpUPLFDV YHUmRPXLWR TXHQWH
²LQYHUQRPXLWRIULR
(VWXGDUHSURGX]LUXPVLVWHPDGHSDLQpLVFRPEDVHHPPDWHULDLVQmR
FRQYHQFLRQDLVREWLGRVGHUHVtGXRVFRPOLJDQWHVJHRSROLPpULFRVGHUHVt-
GXRVFRPELQDQGREDL[DGHQVLGDGHSRURVLGDGHUHWHQomRGHiJXDLVR-
ODPHQWRWpUPLFRGXUDELOLGDGHHUHVLVWrQFLDDRIRJR
5HDOL]DUHQVDLRVHPFOLPDUHDOPRGHODomRQXPpULFDPHGLomRGHGHVHP-
SHQKR WpUPLFR H HQHUJpWLFR GDV GLIHUHQWHV VROXo}HV HVWXGDGDV QXPD
infra-estrutura laboratorial construída para o efeito.
3URSRUUHFRPHQGDo}HVSUiWLFDVSDUDDSUpIDEULFDomRGRVLVWHPDGHVHQ-
YROYLGRHSDUDDVXDLQWHJUDomRQDPRGHUQL]DomRGHiUHDVXUEDQDVHQD
UHDGDSWDomRGHHGLItFLRVH[LVWHQWHV
1XPDSULPHLUDIDVHIRLHIHFWXDGDXPDVHOHomRGDVDVVRFLDo}HVÀWRVVR-
FLROyJLFDVKHUEiFHDVYLYD]HVDHEDVVLPFRPRGHDVVRFLDo}HVDUEXVWLYDV
FHGTXHVHGHVHQYROYHPQRDQGDUELRFOLPiWLFRPHVRPHGLWHUUkQLFRFRQ-
WXGRDGDSWDGDVDVLWXDo}HVHGDIR[HUyÀODVWHQGRDRPHVPRWHPSRDOJXPD
FDSDFLGDGHSDUDVXSRUWDUYDULDo}HVGHS+GHiFLGRDEiVLFR'HVWDIRUPD
GHVFUHYHPVHVXFLQWDPHQWHDOJXPDVGHVVDVDVVRFLDo}HVQRTXHUHVSHLWDj
FRPSRVLomRÁRUtVWLFDHFRORJLDHIHQRORJLDGRPLQDQWH
D Melico magnolii-Stipetum giganteae 
 &RQVWLWXLXPDUUHOYDGRYLYD]GHGLVWULEXLomRPHVRPHGLWHUUkQLFDVHFR-
VXEK~PLGDGHVHQYROYHQGRVHHPVRORVSURIXQGRVGHS+HOHYDGRe
GRPLQDGDSRUCeltica giganteaSRGHQGRRFRUUHURXWURVWi[RQHVFDUDFWHUtV-
WLFRVPDLRULWDULDPHQWHJUDPtQHDVFRPRAllium guttatum subsp. sardoum, 
Arrhenatherum album var. erianthum, Arrhenatherum baeticum, Avenula hackelii 
subsp. hackelii, Avenula hackelii subsp. stenophylla, Carex divisa var. chaeto-
phylla, Centaurea aristata subsp. langeanaHQWUHRXWURV(VWDDVVRFLDomRWHP
DYDQWDJHPGHSURGX]LUHOHYDGDELRPDVVDHVHUUHVLVWHQWHjVHFXUDPDQ-
WHQGRDOJXPDWRQDOLGDGHYHUGHQDVpSRFDVGHVHFDFRQWXGRRVLVWHPD
UDGLFXODUpH[LJHQWHHPSURIXQGLGDGHGHVROR
EPhlomido lychnitidis-Brachypodietum phoenicoides 
16 ,,&LFORGH&RQIHUrQFLDV&RQVHOKR7pFQLFR&LHQWtÀFR
 $VVRFLDomRTXHVHGHVHQYROYHHPVRORVQHXWURVDEiVLFRVPDLVRXPH-
QRVSURIXQGRVHTXHVXSRUWDEHPD[HULFLGDGHpVXEVHULDOGHERVTXHV
GHD]LQKR0XLWDVGRVWi[RQHVTXHFRQVWLWXHPHVWHSUDGRYLYD]HGHQVR
WrPYDORURUQDPHQWDOAllium paniculatum, Allium roseum, Asphodelus ramo-
sus, Phlomis lycnhitis; Brachypodium phoenicoides; Centaurium erythraea subsp. 
erytharea, Gladiolus illyricus, Luzula campestris subsp. campestris, Nepeta tube-
rosa subsp. tuberosa, Melica ciliata subsp. magnolii, Salvia sclareoides e Teucrium 
chamaedrys subsp. chamaedrys 'D FRPSRVLomR ÁRUtVWLFD GHVWHV SUDGRV
SRGHUmR ID]HU SDUWH DOJXQV Wi[RQHV GDV IDPtOLDVOrchidaceae e Iridaceae, 
QRPHDGDPHQWHGRVJpQHURVOrchis, Ophrys e Narcissus, alguns deles endé-
PLFRVFRQIHULQGROKHHOHYDGDRULJLQDOLGDGHYDORUFRQVHUYDFLRQLVWDHHV-
WpWLFR7HQGRHPFRQWDDVYiULDVFRPELQDo}HVSRVVtYHLVGHVWDVHVSpFLHV
QDFRPSRVLomRÁRUtVWLFDGHVWHVSUDGRVHVWHVSRGHUmRDGTXLULUGLIHUHQWHV
WRQDOLGDGHV$SHVDUGHVHUXPDDVVRFLDomRTXHVHGHVHQYROYHSUHIHUHQ-
FLDOPHQWHHPVRORVSURIXQGRVRVGLIHUHQWHV Wi[RQHVTXHDFRPS}HP
SRGHUmRSHUPLWLUFRPELQDo}HVÁRUtVWLFDVPDLVDGDSWDGDVDVLWXDo}HVGH
PDLRU[HULFLGDGHWDOFRPRDFRQWHFHQRPHLRQDWXUDOSHUPLWLQGRVXSH-
UDUHVVDGHVYDQWDJHPQDVXDDSOLFDomRHPSDLQpLVGHFREHUWXUD
F Teucrio capitatae – Thymetum sylvestris 
 $VVRFLDomRDUEXVWLYDEDL[DGH VRORVEiVLFRVRQGHSUHGRPLQDPRTeu-
crium capitatus e o Thymus sylvestris(VWHWRPLOKDOFDOFtFRODGHVHQYROYHVH
HVSRQWkQHDPHQWHQR0DFLoR&DOFiULR([WUHPHQKRVXEVLVWLQGRHPVR-
ORVGHFDSLWDGRVGHVFDUERQDWDGRVGDVVHUUDVFDOFiULDVFiUVLFDVHFDOFRGR-
ORPtWLFDVGR'LYLVyULR3RUWXJXrV&RVWDHWDO$VVLPDVHVSpFLHV
TXHRFRPS}HPHVWmRDGHTXDGDVjEDVLFLGDGHLQHUHQWHDRVSDLQpVHjV
FRQGLo}HVELRFOLPiWLFDVGD%HLUD,QWHULRU
GHalimio ocymoidis – Ericetum umbellatum 
 $VVRFLDomRTXHVHGHVHQYROYHQRWHUULWyULRGD%HLUD,QWHULRUHPVRORV
VLOLFLRVRVVXSRUWDQGREHPDVHFXUDHPTXHSUHGRPLQDPSODQWDVFRP
YDORURUQDPHQWDOSHODGLYHUVLGDGHGHFRORUDomRGDVXDÁRUDomRTXHYDL
GRURVDDRD]XO2VWi[RQHVSUHGRPLQDQWHVVmRHalimium ocymoides, Erica 
umbellada,  Calluna vulgaris e Lithodora prostrata.
 2 HOHQFR GH HVSpFLHV DXWyFWRQHV GH LQWHUHVVH RUQDPHQWDO p HQRUPH
VHQGRHVWHXPUHFXUVRDLQGDSRXFRH[SORUDGR$VHVSpFLHVGRJpQHUR
ThymusSRUH[HPSORLQWHJUDPDFRPSRVLomRÁRUtVWLFDGHPXLWDVFRPX-
QLGDGHVDUEXVWLYDVFRPJUDQGHSRWHQFLDODURPiWLFRHRUQDPHQWDO3RU
H[HPSORRThymus mastichinaLQWHJUDYiULDVDVVRFLDo}HVGHCisto-Lavandu-
leteaUHVLVWLQGREHPDFRQGLo}HVWHUPyÀODVHHGDIR[HUyÀODV
17 ,,&LFORGH&RQIHUrQFLDV&RQVHOKR7pFQLFR&LHQWtÀFR
7HQGRFRPREDVHDVDVVRFLDo}HVÀWRVVRFLROyJLFDVGHVFULWDVHDVFDUDF-
WHUtVWLFDVPRUIROyJLFDVGDVHVSpFLHVTXHDVLQWHJUDPWRPRXVHFRPREDVH
SDUDRHVWXGRDDVVRFLDomRFFRQWXGRGHYHUi VHU DYDOLDGDH[SHULPHQWDO-
PHQWHDYLDELOLGDGHGDDSOLFDomRGHHVSpFLHVGHVRORViFLGRVFDUDFWHULVWLFDV
GDDVVRFLDomRGSRLVTXHDEDVLFLGDGHTXHDVHVWUXWXUDVPRGHODUHVSRGH-
UmRGHVHQYROYHULQLFLDOPHQWHGHYHUiSRUOL[LYLDomRHSHORWLSRGHVXEVWUDWR
GHS+iFLGRDQHXWURGHL[DUGHVHUXPDFRQGLFLRQDQWH$SUHVHQWDPVHQR
quadro 1 as características das espécies estudadas neste 1º ano do projecto, 
SRGHQGRGHVGHMiREVHUYDUVHDVFDUDFWHUtVWLFDVGLVWLQWLYDVGHSRUWHpSRFD
GHÁRUDomRFRUGDIROKDJHPHFRUGDÁRU(VWHVDVSHFWRVVHUmRGHWHUPL-
QDQWHVSDUDDHVFROKDGDVPLVWXUDVGHSODQWDVSDUDRVREMHFWLYRVGHÀQLGRV
VHMDPHOHVXQLFDPHQWHRUQDPHQWDLVQXPDGHWHUPLQDGDpSRFDGRDQRVHMDD
FRQMXJDomRGRVPHVPRVFRPDUXVWLFLGDGHHHÀFLrQFLDHQHUJpWLFDGDPHOKRU
DVVRFLDomRGHHVSpFLHV
$VHVSpFLHVPDLVSURPLVVRUDVQHVWDIDVHGHLQYHVWLJDomRIRUDPAchillea 
milefollium, Thymus mastichina, Thymus serphylum e Rosmarinus prostratus, para 
DOpPGH Sedum album e Sedum sediforme.
$SyV D GHÀQLomR GDV HVSpFLHV YHJHWDLV H GR VXEVWUDWR GH EDVH VHUmR
FRQFHELGRVRVSDLQpLVFRPDVFDUDFWHUtVWLFDV Mi UHIHULGDVGHXWLOL]DomRGH
PDWHULDLVUHFLFODGRVHGHEDL[DGHQVLGDGHSDLQpLVHVWHVGHIiFLOWUDQVSRUWH
HPDQXVHDPHQWR2VSDLQHOVGHYHUiFRQVLGHUDUWRGDVDVOLPLWDo}HVHP
WHUPRVGHTXDQWLGDGHGRVXEVWUDWRDLQFRUSRUDUHGDVGLIHUHQWHVDVVRFLD-
o}HVGHSODQWDV(VWHVSDLQpLVWHUmRGLVWLQWDVFRPSRVLo}HVGHJHRSROtPHURV
SURSULHGDGHVItVLFDVWpUPLFDVHPHFkQLFDVDGDSWDGDVDRVREMHWLYRVHXP
GHVLJQSUySULR2VHVWXGRVGRHIHLWRGHVWHVSDLQHLVHPFRQGLo}HVUHDLVVH-
UmRDOYRGHXPSURWyWLSRWDPEpPDGHVHQYROYHU
%LEOLRJUDÀD
'HOJDGR)$PDUR&6HFR)DQG5LEHLUR59HJHWDomRDXWyFWRQHDSOLFDGDDSDLQpLVGHFR-
EHUWXUDHIDFKDGDVYHUGHVGHHGLItFLRVXUEDQRV²´3URMHWR*(2*5((1µ
$FWDV3RUWXJXHVDVGH+RUWLFXOWXUD
'XQQHWW1DQG.LQJVEXU\13ODQWLQJ*UHHQ5RRI DQG/LYLQJ:DOOV7LPEHU3UHVV/RQGRQ
)//7KH/DQGVFDSH'HYHORSPHQWDQG/DQGVFDSLQJ5HVHDUFK6RFLHW\HY)//*XLGHOLQHVIRU
WKHSODQQLQJFRQVWUXFWLRQDQGPDLQWHQDQFHRI JUHHQURRÀQJV*UHHQ5RRÀQJ*XLGHOLQHV
17-1RUPDV7HFQROyJLFDVGH-DUGLQHUtD\3DtVDMLVPR$MDUGLQDPHQWRV(VSHFLDOHV&XELHUWDV
9HUGHV)XQGDFLyGHODMDUGLQHULDLHO3DLVDWJH%DUFHORQD
*DEULHO3pUHV/tGLD5LFRQ-RVHS0*RQ]iOHVDQG/XLVD)&DEH]D*UHHQYHUWLFDOV\VWHPVIRU
EXLOGLQJVDVV\VWHPVIRUHQHUJ\VDYLQJ$SOLHG(QHUJ\
18 ,,&LFORGH&RQIHUrQFLDV&RQVHOKR7pFQLFR&LHQWtÀFR
